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CLAIMS 



1. A method for generating electrical energy within a iype,4he method comprising: 
5 - associating a housing including a piezoelectric element to a tyre portion 

in correspondence of a tyre tread area, the piezoelectric element 4^ing 
disposed substantially along a plane orthogonal to a radial direction of 
said tyre and having a first end substantially fixed to said housing arKJ a 
second end fixed to a loading mass, a gap being formed between at 
10 least one inner wall of said housing and an outer surface of said loading 

mass; 

- rotating said tyre on a rolling surface at a first rotation speed lower than 
a given speed, so as to cause said loading mass to osciHate within saijd 
gap, thereby leading to a first deformation of said piezoelectric elerpent 

15 during said tyre rotation; 

- rotating said tyre on said rolling surface at a second rotafbn speed 
higher than said given speed, so as to cause said loading mess to 
contact said inner wall during a first ffaction of a complete tyie 
revolution, during said fii^t fraction said tread area corresponding to said 

20 tyre portion being not in contact with the rolling surface, and to cause 

said loading mass to oscillate within said gap during a second fraction t>f 
a complete tyre revolution, during said second fraction said tread a.iea 
corresponding to said tyre portion being In contact with the rolling 
surface, thereby leading to a second deformation of said piezoeieotoc 

25 element during said tyre rotation; 

- collecting electrical energy generated from said first and said second 
deformations of said piezoelectric element 

2. The method according to claim 1, wherein said tyre portion is a portion of an 
30 inner surface of the tyre. 

3. The method according to claim 1 or 2, v»^herein the piezoetectric element has a 
longer side disposed substantially according^to en axial direction dfihe 
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The method according to anyoae of the previous clsims, wherein during said- 
rotation at said second rotation speed, said loddir>g mass osciUates around a 
first equilibrium position, substantially disposed along said plane orthogonal to 
said radial direction of the tyre. 

The method according to claim 4, wherein during said rotation at said Tirst 
rotation* speed, said loading mess oscillates around a second equilibrium 
position within said gap, different from said first equilibrium position. 

The method according to any one of the previous c^a^ms, wherein said given 
speed is comprised between 30 km/h and 70 jonAi. 

The method according to claim 6, wherein said given speed *is comprised 
between 40 km/h and 60 km/h. 

A system for generating electrical energy comprising: 

- a tyre; 

- a power supply comprising a piezoelectric element, associated to a tyre 
portion in correspondence of a tyre tread area; 

wherein 

- said piezoelectric element is disposed within a housing so as to have a 
first end substantially fixed to said housing and a second -end ^associated 
to a loading mass, a gap toeing formed between at least one inner wall of 
said housing and an outer surface of said loading mass; 

* said piezoelectric elen^nt is positioned substantially atorig a plane 
orthogonal to a radial direction of said tyre; 

* said piezoelectric element, said bading mass and said <gap are ei^ed^ 
as to obtain: 

a) during rotation of the tyre on a roiling surface at a tirst rotation speed 
lower than a given speed, an csciUation within sakJ gap of sakl 
loading mass associated to said piezoelectric^etement; 

b) during rotation of the tyre on said roHir^g surface at a secorul rotation 
speed higher than said given speed, a oontact of -saikl Heading mass 
with said inr>er wall of saki housing during a first fraction of a 
complete tyre revolution, during sakl first fraction saW tread acea 



wo 2005/067073 PCnyiB2003/0062]8 



10 



30 



corresponding *o said tyre portion being not in contact with -said 
rolling surface, and an oscillation within sakj gap of said loading 
mass associated to said piezoelectric element during a second 
fraction of a complete tyre revolution, during said second fraction 
said tread area corresponding to said tyre portion being in contact 
With the rolling surface. 

9. The system according to claim 8, wherein said tyre portion 1s a portion of an 
inner surface of the tyre. 

10. The system according to claim 8 or 9, wherein of the pieEoelectric eten^ent 
has a longer side disposed substantially according to an axial direction of the 
tyre. 

15 11. The system according to anyone of claims 8 to 10, wherein said^iven speed is 
comprised between 30 km/h and 70 krn/h. 

12. The system according to ciaim 11, \Atierein said given speed Is comprised 
between 40 km/h and 60 km/h. 

20 

13. The system according to any one of claims 8 to 12, vyherein a resonarice 
frequency of said piezoelectric element associated to said loading mess within 
said housing is higher thari ISO Hz. 

25 14. The system according to claim 13, wherein said resonar)ce frequer>cy is higher 
than 200 Hz. 



15. The system according to claim 14, wherein said resonarvce frequency is higher 
than 300 Hz. 



16. The system according to any one of claims 8 to 15, v/herein said loadir>g nness 
is lower than 3 gr. 



• 17. The system according to any one of claim 6 <o 16, wheteki «s(id toading mass 
'35 is U-shaped. 
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18. The system according ta any one of eJaims 6 to 17, wherein said gap has a 
maximum extent of 400 pm. 

5 19, The system according to any one of daim 8 to 18, wheiein said piezoelectric 

* 

element is a bimorph element 

20. The system according to any one of claims 8 to 19, wherein said4>iezoetectfTC 
element is a planar element 

10 

21. The system according to any one of claims 8 to 20, wherein a material of sdtd 
piezoelectric element is PZT. 

22. A system for monitoring at least one operating parameter of a tyre comprising: 

- a system for generating electrical energy including a power supply 
according to any one of claims 8 to 21; 

- a sensor device including a measurement device adapted to measure 

said at least one operating parameter and a transmitter device adapted 

to transmit said measured parameter, associated to said power supply; 

20 - a receiving device adapted to receive said transmitted measured 

parameter. 

23. The system according to claim 22, wherein said measurement device includes 
a pressure sensor. 

25 

24. The system according to claim 22 or 23, wherein said measurement deviee 
includes a temperature sensor 

25. The system according to any one of claims 22 to f24, wherein said 
30 measurement device includes an acceleration sensor. 

26. The system according to any one of claims 22 to 25. wherein -said 
measurement device includes a counter of tyre revolutions. 
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27. The system according any- one of claims 22 to 26, wherein said sensor •device 
Includes a microcontroiter ^seing adapted /or enabling said measurement 
device and said transmitter device, associated to said pov^r supply. 
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